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0 L-Dopa derivatives or their acid addition salts, process for producing same and their use. 

@ An LnJopa derivative represented by formula [1] 


R^O 


■CHo-CH-COOH 
\— -/ ^ ( 


CI] 


wherein one of and R^ denotes a hydrogen atom and the other denotes a group of formula R-CO- in 
which R denotes an alkyi, alkenyl, optionally substituted cycloalkyl. optionally substituted phenyl, optionally 
substituted aralkyl. lower alkoxy or optionally $ui>stituted aralkyloxy group. 
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This' invention relates to hdvel L-dbpa derivatives^ and more spedifically, to novel L-dopa derivatives or 
theirfacid addition salts useful in thei medicial field, especially in the treatment of a'series of diseases called 

: ; Parklnscwi*5 disease or Parkins^^^ producthg sanrie 'and their use. • * 

L-Dopa has been devieloped as a precursor'bf dopamih to niake up for deficrericy In dopamine In the 
:brafn of patients with^ Parkinson'3 disease, and Is ndw generally accepted as the first drug of choice in the 
field, U5hg-term therapy with L^^^ however, associated with a varleity of problems; such as motor 

fluctuations, short duration of action, loss of drug responsiveness, ete. The- diskinesla -and end-of-dose 
deterioration ("wearing off") are probably the most common motor fluctuations seen in Pafklnsbn's disease 

' pa,tlents treated chronically with L-dbpa: The dyskinesias m^^ involuntary movements such as 

chorea arid athetosis observed in jaws; limbs; heckv^f^tc; which often apibear 1-2 hours after administration of 
L-dopa. These dyskinesias con-elate with dose arid blood concentration of L-dopa, so tfie/ are well 
manned by reducing the slie of each iridly^'idual dodie or Increasing frequency of dosing. The end-of-dose 
deterbratlon means repMtfng motoi^^fltictiidtl^^^^^ of the disease, 

which are parallel to the blood level of L^lppa. Smaller, more frequent doses 6f L-dopa usually Improve 
;patients experiencing end-<)f<iose deterkDratlon. T^ as short duration of-actlon or 

another kind of the drugHnduced motor fluctuations, arie indicated to attribute to a rapid ellmirtatioh of L- 
dopa irom blood (refer to Eur. J. Clin; j?harmacol.. vol; 25: p. 69. 1983 and Experientia, vol. 40. p. 1165. 

; :1984). In order to solve the above problenrisf It is vital t Increase In blood level of L-dopa 

and attain a long-lasting blood level of L-dopa witil le^ fluctuation (see Neurology, vbl. 34, pk llSI. 1984 & 
vol. 36.p; ^9. 1986 and NrEng. J. i\4ed:;^v^^^ 

When L-dopa itself is administered to the>piatlents; the^^^ of L-dopa rapidly Increases and falls; 

> ltJs theirBf6re difficult to- cope w For tiiis reason. L-dopa Is ofteri administered up 

to 7 times a day or . :intravenously injected continual are Indeed a great 

burden bri the patients^; ^ 

A number of attempts have been hitiierto made to producei various L-dopa derivatives;: especially to 
lliake i^roidrugs ^^^0^ in vivo. However • there is no 

clinically used L-dopa prodnjgnwhich; has been successfully .designed to acc^^ a longWastirig blood 
level and durable efficacy of L-dopa [see J; Med. Ghem:. vol. 20. p. 1435, 1977, ibid;. voL 29, p. 687. 1986. 
Eur. J/ Med. Chem , vol. 20. p;: 459, >1 985, Japanese La^ Patent Applications 9567^1972 (British 
Pateht No. 1347375), No. 31949^972 & No. 72150/197^^ 1378419) and U;S; Patent-No. 

V39392531. -..tr--:;. . •• - v^. 

It is an object of this invention.to solve ttie problems in L-dopa therapy by suppressing adverse effects 
caused by tiie rapid and excessive' increase .in blood level of L-dopa when administering L-dopa, 
:maintainlng af clinically effective blood lev^ L^opa for a Jong period of time and attaining a favorable 
phamiaCGkinetic profile of L-dopa with le^^^^ 

In onier to solve the foregoing problems, tiie present inventors have made extensive studies to prepare 
prodnjgs of L-dopa, and consequently discovered tiiat a monoester of L-dopa catechol represented by 
formula [1] below does not cause a rapid arid excessive increase in blood level of L-dopa on oral 
administratidh; mdlritalns a cllnk^lly effective bkJod level of L-dopa for a long period of time and gives a 
favorable pharmacokinetic profile of L-dopa witfi less flucfciation. Said discovery has led to completton of 
this Invention. 

Namely, tills invention is to provide a novel L-dopa derivative represented by formula [I] 



v^rtierefri one of RV and W denotes a .hydnDgen atorh and tiie ottier denotes a group of fonnula R-CO- in 
which R denotes an alkyl. alkeny I. optionally substituted cycloalkyli optionally substituted phenyl, optionally 
substituted aa-alkyl. kDwer alko^^ 

and its add addition salt, a process for produdng same and its use in the treatmwit of Paridnson's disease. 

Various terms used In ttie specification and appended claims and suitable examples thereof are 
explained- hereinafter. 
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The compound of formula [I] can be present In the form of an acid addition salt based on the amino 
group present. Examples of such acid addition salt are salts of Inorganic adds siich as hydrochloric acid, 
: Hydrobrbmic acid, hydriodic acid, sulfuric acid, nitric add.. pi^rchibric acid and phosphoric acid; arid salts of 
' brgahic acids such as p-toluenesuffonic acid, benzehesuffbntc kcid; methanesuHbhic '^cid 
add. Pharmaceutically acceptable acid addition salts are especially preferable: 

The compound of formula [I] and its salt provided by this invention can be produced by reacting L-dopa 
: that may be pr^^ 

"R-co-d- ;[iir \ ' • ■.*.;'■".;•";" ' 

. Whei^eln 6 denotes a leading group and R is as defined above, . ' 
thisn removing tfie prote<iting group present, and If required. cbriWrtlWg the' re^^ of 
fdhtiula [1] into its acid addition salt . 
The "L-dopa that may be protected^ here referred to means L-dopa represe^nteid by forrrilila [HIJ 



nil] 


wherein a carboxyi group; an amino group and/or one of the two hydroxyr groups (I.el the hydroxyi jgroup of 
which acylatlon Is not desired) present on the catechol moiety; being reactive functional grbupiS'orL-dopa, 
may be protected by a pi'otecting group known per se in the field of a peptide bhemistry/Thu^ Examples 
ipf^:^^ protecting group of th^ am^ group are benzyl, benzyloxycarbonyl, tert-butbx^ p- 
nitrdbeniylqxycartw of the. protecting group of the carbbxyf are "benzyl, 

berizhydryl/ p^nitrobQh allyl groups. Examfiles of the proteding gr^^ thb Hydroxyl 

group are benzyl, nnetbdxymethyl, benzyloxycai;bbhyl, tert-butyld^ groups. " 

the above protecting groujDis can be thtrociuc^d' ih; L-dbpa of forifnula [jli] by a usual mietihbd in the field 
^'pifthb:«pfep^^ ■•. • . ■ '[' ' '■ . . . ^ ' ' . -...'V/-^^- 

y !:Hbwfever;^^#^ reactidn betwebh L-dopa of fbrfinuia TO^ ddylaitl% agent^^^d^^ [if] fully 

proceeds by selecting the amount of the acylating agent and the other reactlbh 'cbndltlb^^^ 
protecting the reactive functionai groups of L-dopa. Accordingly, from the economical aspect of the 
procedurej it is convenient to use LHjopai 

' On the other handi the leaving group <Q) ini the acylabng iagent of forriiula [IjJ] cah be an acid residue of 
a carboxyllc acid ^ster-fornling reactive derivative such as a tialide or an acid anhydride. Examples thereof 
are halogen atoms such as chlorine, bromine ard iodine; ^rid acyloxy groups such as ethbxycarbonyloxy. 
acetoxy, prpplonyloxy, isoproplibnyloxy; butyi7ldxy^^ Isobutyryloxy. pivalbyloky, cydbproiianecarbonoyloxy 
and 2-rhethyi<^clo pra^ V ^^^^^ ^^^^ ^^^^^ ^^^^^ ' 

The reaction between L-dppa which nnay be protected and the acylating agent of forrniila ill] can be 
performed, for example^ at a reaction temperature of about -20' C to abbut 100^ C, preferafcily about -10* C 
to about 70*C in such a solvent as not to ewilv for exafxiple, dioxane, 

tetrahydroifuran, ethyi apetate, acetonitrile; diinethylformarnlde, benzene, toluene, ethyl etheir, chloroform, 
methylene chloride, triflttoroaeetlb add^ or a mlidure mereot reaictidri is irifluehced by ttie type 

of the acylating agent, the reactibh temperatufb isurid the typ^ the solvent. It is usuaiiy finished in 30 
minutes to 48 hours.. ' ' \ ' 

The a^riptirit of the acylating agent of fdrhiiuia [II] va^^ oh whetiier oi" hot L^bpa as a 

stairting rnaterlai is protected, or the type of the acylating agent a^^ it 
can be 6.8 to 10 mpis per mol of L^^ . • . " . • 

Particularly, when L-dopa with two hydnoxyr groups of the catechol moletir unproteded (t^^^^^ 
group and/or annihb grouf^ of L-dbpa'rhay be prdtected) is used as a starting material^ It Is advisable that the 
amount of the acylating agdnt of fdrrriula [II] is^bout 0.9 tb about 1.1. mpis per mol of said L-do|3a'iifi order 
to siippr^ess diacylation of the catechol rtioliaty, and It is preferable to use saUd adylating agem In a 
substiaritlallyiequimolar arnourit 

When L-dopa with the amino group unprotect^ (th^ carbbxyl group and/pr one hydiroxyl grbiip may be 
ptoiedeii), above all, the uriprotected L-dopa; is used as a starting material, 'it is convenient to conduct the 
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or without sugar coating, suppository or capsule, or a common liquid administration form such as a solution. 
; : suspension or emulsion. Pharmaceutical cornppsitions can be subjected to ordinary pharmaceutical treat- 
ment. e.g. sterilisation and/or contain , antiseptics, stabilizers, wetting agents, emulsifying agents, salts to 
adjust an osmotic pressure and buff^ 
5 the preparation is. produced to ^contain 1 to :.99% by weight, preferably about 25 to .about 95% by 
weight of the active ingredient of fpi'mula [I] and t to 99% by weight, preferably about 5 to about 75% by 
: w 

^ - The preparation can furtiier contain other substances useful for medical treatment Examples thereof are 
L-aromatic amino acid decarboxylase inhibitors having aui . activity to suppress peripheral decarbp5<yfation of 
w L-dopa, such as (-)-L-alpha-hydra2ino-3.4.dihydroxy-alpha-methylhydrocinnamic acid (generio name: car- 
bldopa) and pL-serine-2-{2,3.4-trihydroxyphenyl)methyl}hydrazide (genedc name: benserazide). The^e L- 
; V aj-omatic amino acid decarboxylase inhibitors can be contained in a proportion of generally. 1. ta;i/15 mol, 
. prefer^^>ly 1/2 ta l/ld mp^ . [ , 

: When the L-dopa mbnp-O^acyr ^ this indention Is used as a treating agent of P^ariclnson's 

75 disease, the dose and the flucuency of administration vary with the degree of syrriptbms, the age and 
weight of patients and if used with other medicines, the type of medicines. Usually, in the oral administra- 
tion, it is advisable that the medicine is administered to an adult patient at a dose of 0.6 to 50 mg/kg a day 
at a time or in several divided portions. 

Test Examples of the compound in this invention are described hereinafter to concretely make clear its 
20 availability. 

The drawings quoted In Test Examples below are explained hereinafter. 
f=lgure 1 illustrates change with time of a blood level of -L-dopa In orally administering L-dopa to rats. 
Figure 2 illustrates change with time of a blood level of L-dopa In orally administering Compound A to 

rats. 

25 Rgure 3 illustrates change with time of a blood level of L-dopa in orally administering Compound B 

;t0.ratS. - . . ■ : _ : . "\. . . ^. ' ' . 

Fugure .4 Illustrates change With , time of a blood; level of L-dopa in orally -adrnlnistering L-dopa to 

V::---;: v- ;Beagie dogs.: . 

\\ \.--;:.y/ Figure 5Hlustrates Change With time of a blood level of L-dopain orally adrninistering Compound A to 

ia^;,;Bieagle:dogs^ ; • 

^; '^iSH*'^^ AUH^tfates change with time of a bipod level of L-dopa in orally administering Compound B 
tb-BeiagtedOgs. ' J..': . . - • ^- 

^ illustrates change with time of a blood leveLof L-^ 

Coi^ • 

of Cbmp^^ arpount of L-dopa (•) after injection of L-dbpa In the lumen of the small intestine of 

rats according to an In situ llgating loop method. 

Rgure 9 Illustrates change with time of amounts of Compound A (A) and L-dopa ( o ) after Injection 
of Compound A. and amount of L-dopa (•) after injection of L-dopa In the tissue of the small intestine of 
40 rats according to an In situ llgating loop method. 

Drugs used In Test Examples below have the following meanings. 
Compound A: 4-0-pivaloyj-L-dopa 
Conippund B: 4-0-{l-methylcyclopropanecarbonyl)-L-dopa 

45 

■ • -'-[^ - .:Test Example 1. .'. .i' .. 


^ ^©^uring b^ 5 - ; . 


' ; : Seven to eight week-old SP-strain male rats (n «4) were previously. fasted for 18 hours! A preparation (a 
. '55 preparation ob^ dissolving or suspending 20 mg of L-dopa as a control drug or the equlmolar 

amount of each of th^ test drugs together with 4 mg of cariDidppa ln'20 ml of water containing 0.5% sodium 
carbbxymethylcellulose and 0,1% Tween 80). was orally administered to the rats at a dose of 10 mg/kg (10 
mg eqTkg. calculated as L-dopa). Immediately after administration, or 15. 30. 60. 90. 120, 150. 180. 240, 
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Test Example 4 


5 Measunhg cohce of .L-dopa in the .lumen arid tissue of the small ihtestine by an in situ ligating loop 

jV' i'^. .■ ; ■ ■ ■ -; method. (ratis).- ■ : ■ ^ ^ :" 

Bght w^ek-old male rats, (ri = 3) were fasted overnight before the test and then under ether dhesthdsia, 
70 were^m^^ thei abdomen. Ah acute loop of. 8 cm length was ligated in the jejunum. Compound A (1.47 
y : ^rmgy or 1.00 mg of L-dopa as a control drug was. suspended in 0;5 hrt I of 0-5% sodium cartxj)cymethy teel- 
: lulose . together with 0,4 mg of carbldopa. and tha susperisloh was injected into the loop. The loop was 
returned In the abdominal cabity and the cut portion was then sewn. After a fixed tihie. the loop was taken 
out again and the content In the loop was well washed with a ice-cooled physiological saline: The Intestinal 
15 tissue was homoQenated with ; ethahbl containing hydrochloric acid In a 19-fold amount, per tissue, the 
washing liquid and supernatant of the homogenate (3000 rpm, 10 minutes, 4* C); were properly diluted: In 
; . the msulting. solutions^ and the 

. concentration of Compound A as follows, respectively.- To the solution wa:s added 0.5 volume of an o» 

phthalaldehyde reagent [prepared by dissolving 8 mg; of o-phthalaldehyde and 8 mg- of N-iacetylcystelne in 
:2p a nnixture of 200 ul of methanol and 800 ul of a 81 mM boric acid buffer solution' (pH 8:0)^ give a 
' fluorescent derivative of 'Compound A, Th^ concentration of Compound A In the samples was nrieksured by 
HPLC with a: fluorescence detector [columh: Zorbax* Ga (Sum)* 250 mm x 4,8 nnim 0. mobile: phase: 
methanol-contalning Mcllvaine buffer solution, flow rate: 1.0 ml/mfn., detecting wavelength: exc. 340 nm/emi. 
450 nm], 

.25 The results are shown In Rgures 9 and 10, The amount of L-dopa in the lumen (washing liquid) and 
tissuie (homogenate) of the small Intestine after administration of Compound A was retained for a longer 
• - time with, less fluduation t^ L-dopa. M6reover,:as the concentration was kept 

low. it can be expected to deierease gastrb-intestinar side effects of a digestive, systemt such as nausea, 
. : vomiting,, anorexia and ulcer which are problems in clinical application of L-dopa . :?-^^ c: >■ 

Test Example 5 ; ^ ^ ^; ' 

. -,35 r ■■ 'yj ..' '"■ ■■ ■ 

AcutO toxicity ' ■ 


(1) Oral administration 

Each of the.test dmgs was suspended 1^ a 0.5% sodium carboxymethylcellulose solution containing 
0.1% Tweep 80 .and orally ^^adm^ ddY^strain male nilce (body weight , 24. to St g 

and a mortality up to 1 week after administration was pbservied^cToxIclty ofvtest corppounds (Compounds A 
and B) was extremely low. ilie t-Dso value yvas 6 g/kg or more In both cases. Where ;L<lopa as aj control 
45 drug was orally administered, its Lbso value was 3.2 g/kg. v : ,. ; j; : 

: M2) Intraperito^ - y-^:^:-.:. :■■/,■. 

so Each of the test drugs was suspended in a sterilized physiological, saline , and Ihtraperltoneally 
administered to ddY-straIn male mice (body Weight 24 to 29 g, n«5), and a mortality up to 1 week after 
administration was observed. 

Toxtelty of the test compound (Compound A) was very low. and no case of death was observed in the 
Intraperitoneal administration at a dose of 1800 mg/kg either. Where L-dopa as a control drug was 
, ; 5^ Intraperiton^ally administered of 1250 mg/kgi the ; two of five .^imice were dead;.; In the in- 

.traperitoneal admlnlsfration of Lrdi^a at a dcKe of 1800 ni^^ 

ThefOllOW^^ >^ r: -.hfi. :\ '\ 
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'R ' l^tx (cm-^): 3088. 2968. 1761. 1665. 1575, 1446, 1413, 1356. 1305, 1248. 1149 
MS (FAB) m/z: 282 [M + 1J • . 

NMR {CD3OD) 5 : 0.96(3H. t. J = 7.4Hz). 1.45 + 1.46 {2H. s©xX2. J = 7.4H2). 1 .70 + 1 .71 (2H. qX2. J = 74H2) 
2.59+2.60(2H. tX2. J = 7.4H2). 3.01 + 3.02(1 H. ddX2. J=14.5H2 & 8.3H2). 3.24-..3.28(1H. ddX2. J = 14 5H2 
& 4.9H2). 4.11+4.12 (1H. ddX2. J = 8.3H2 & 4\9H2). 6175 + 7.02(1 H. ddXS!. J' = 8.0H2 & 1 SHz J2=i8.2H2 & 
2.0Hz),. 6.86 +6.91 (1 H. dX2. J = 1 .9H2 & 2.OH2). 6.93 + 6.90(1 H, dX2. J =8.0Hz & a.2H2) ' ' 
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Using 1.00 g of L-dopa. 0.5 ml of a 70% perchloric acid aqueous solution and 3.00 g of 3.3- 
dimethylbutyryl chloride as starting materials and 30 ml of dioxane as a solvent, the reacfion was performed 
at room temperature for 17 hours. The same treatment as In Example 1 was then conducted to afford 023 
9 (yield 15.6%) of 4-Oi^.3*dlmethylbutyryl)-L^do|M . : * = ; 

■=-;«":"m;p.:.'255-258*.C(decomp,)- ' ■■'f... v. 

fR-l^fr (cni-'):3100.2962. 1752. 1611. 1521.1443. 133i 1296^12^^ 

MS (FAB) m/z: 296 [M + 1] /~V 

NMR (CD3OD) « : 1.13 + 1. 14(9H, sX2). 2.47 + 2.48(2H. sX2). 3.03 + 3.0e(1H. dd>^. J = UlSHz & 8.9H2) 
3.28+3.31(1H. ddX2i:J = 14.3H2 & 4.4H2). 4:20 + 4.22(1 HrddX2. J=8.9H2 & 4.4H2). 6;88-e.96(2H m 
ao 6.77 + 7.03(1 H. ddX2. J« =8.282 & 2.2Hz. = 8.0Hz & 1 .9Hz) ■ 

Example 6: ' - 


25 


using 1.00 g of L-dopa. 0.5 ml of a 70% perchloric acid aqueous solution and 5.00 g of Odanoyl 
chloride as starting materials and 30 ml of ethyl acetate as a solvent, the reaction was performed at room 
'^ ■^^ Thereafter, the same treatment as in Example 1 was conducted lo«^^^^^^ 0.50 g 

(yield 30.9%) of 4-0-octanoyhLHiopa(Cbmjx)und;F^. .r,- ■ 

m.p.: 231-233*0 (decomp.) ; / , i; 

30 IR fiii (cm-'): 3124. 2932. ^60. 1761, 1685, 1575, 1413 V ' - 

MS (FAB) m/z: 324 (M + 1] 
: 3 .iNMR^jCDsOD) « : 0^5(3H. t. J = 7.4H2). 1.25-1.50 (8H. m). 1.70(2H. q. J*7.4H2),; 2;54 + 2i56(2H. tX2. 


as 


Example 7: 

. One gram of L-dopa was suspended in 20 ml of ethyl acetate and 0.5 ml of a 70% perchloric acid 
aqueous solution was added urider.stlrt^^^^ 5 to 10*C to form a homogeneous solution. 

0 To the solution was added dropwise 5.00 g of palmltoyi chloride over a period of 5 rtiiniitds. After the 
dddltlon, .the reaction was run at room temperature Ibr 17 hours. To the reaction mixture was added 50 ml 
of petroleum ether, and the supernatant liquid was removed by decantaBon: Subsequently, the oily 
precipitate was washed again with 20 ml of petroleum ether. The precipitate was added to 50 ml of water 
4S and a IN sodium hydroxide aqueous solution was added under stirring with Ice cooling to adjust pH to 5 0 
SompoiI?dQ)'°''"*^* collected by filtration to give a 1.20 g (yield 54.3%) of 4-OpalmltoyhL-doj» 

: IR " max (cm-'): 3082, 2926. 176t. 1668. 1578.:*448i:l4l3.i135eM^ : ; 

i60:^-vMS (FAB) ^^^^:^438 [MW:1J - - ■ ■ v.;.'^--.^r - . i ^ J.*.. 

NMR (CDaOD) a : 0.a7(3H; t. J = e.4H2). 1 .20^1.40 (24H; trt). i.7i(2H. q. J W6.7H2). 2.58 +as9(2H tX2 
«:n®i2^ou°^"'-'"^'"' 3-20-3^(1H, m). 4.10-4.3<lH. m), 6.7V+k2o(1H. ddx£ jS.oSSr2:oS3: 


55 


Example 8: 

% The reaction was performed as In Example 7 except using 6.00 g of dodecarioyi chloride instead of 
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"... . 

minutes while keeping pH at 6.0 to 8.0. After the addition was over, the mixture was stirred at room 
temperature for 1 hour and diluted with 50 ml of ethyl acetate. Subsequently 2N hydrochloric acid was 
added to adjust- pH to 2.0. An* organic layer was taken outr water-washed and cdrled over rahhydrous 
v. magnesium^sulfate. After drying agent was separated by filtration, the isolventwais^ evaporated under 
■5 reduced pressure. When the residue was purified by silica gel column civomatdgfaphy (Wakogei C-100. 
>120 g/eluted;with rnethylene chloride/methanol - 5/1); 2;60 g (yield 62.6%). of N-benzyloxycarbonyl-mono 
- b-pivalpyl-L-dopa was obtained as a pale yellow glass solid; ^ ; • r . 

. " n^ix (cm"0: 3376. 2980. 1734. 1814, 1344. 1293. 1236^ 1059; 738.^ 699 ^ ; . : 

* i • NMR (CDCI3) S : 1.35 + 132(9H, :sX2)i 2.92^3.1 2(2H. m). 4.41-4:65(1 H; m). 5.01-5.19(2Hi m). 5:41(1 H. d. 
10 JS7.4HZ); 6:59-7.41 (SH. m) ^ ^ ^ j . : , ; > v^r ; 

One gram of the above obtained: riiono-O-pivaloyl product was dissolved In 50 ml of methanbl;iand the 

• solution was catalytically reduced at a hydrogen pressure of 5 kg/m? in" the presence/of 0.1 g of a 5% 
_ . palladium/carbon catalyst. After t 

reduced pressure; There resulted 0;41 g (reduction yield :60;5%), of 4-0-pivaioyl-LKiopa. The spectral data 
r; ; is, of said compound completely agreed with that of the compound obtained in Example -1 . : v % 

. Example 14: o v . . . 

20 y ;(a) N*benzyloxycarbonyl-L-dopa benzyl ester (852 m^ 
. of sodium Iodide, 254 mg of benzyl chloride and 622 mg of potassium carbonate were added.' Subse- 

^: . q 

over.- the Inorganic salt was removed by filtration. The filtrate was. concentrated under reduced pressure. 

and the residue was , purified: by liquid ; chroniatography [Lobar column- ^ 
25 mariufactured by Merck), elution solvent: hexane/ethyi acetate s1()/1 to 6/1 1.. There resulted the following 

two Isomers, rrhe structures of both the isomers were confi of Hhe isomers with 

- ; methyl 'iodide and pfotassium carbonate in acetone, followed by catalytic reduction in methanol in the 

.presence of a 10% palladium/carbon catalyst to form corresponding 4-O-methy^L-dopa orv3-0-methyhL- 

dopa, and comparing each of the compounds with an authentic sample synthesized separately. (J. Org. 
30 Chem., vol. 21. pp. 4696-4688, 1961)] 

Two isomers: 

N-benzyloxycart?onyi-3-(3-benzyloxy-4-hydroxy)phenyl-L-alanine benzyl ester 

; vAm 

; : IR IT Vmax .(cm-?): 3376.. 2926^ 1722. 1618. 1458, 1389, 1344, 1275, 1236. .1 1.97. 1122^ 1059. 1026. 
MS/(FAB) m/z:5t2 [M* + 11.378 (base peak) , : 

NMR (CDCI3) a : 3.04(2H, d. J = 6.1Hz). 4.65-4.68(1 H. m), 4.89-5.15(6H, m); 5.22(1 H. d; J = 8*1 Hz),? 5.56(1 H. 
s), 6.52(1 H, dd. J « 8.1 Hz St 1 .7Hz). 6.63(1 H, d, J « 1 .7Hz), 6.77(1 H. d. J = 8.1 Hz). 7.32-7.40(1 5H, m) 
N-benzyloxycarbony!-3-(4-benzyloxy-3-hydroxy)phenyl-L-alanine benzyl ester 
40 Amount 310 mg (pale yellow oily product; yield 36%) 

IR 5 max (cm^^: 3412. 3070, 3040, 2744, 1728, 1593. 1515. 1458. 1389, 1341, 1275, 1128.^1059. 
- •.' '^V'"r^-': ;^(?2efr'915.8re,-738,-698 •''i-- • ; : ■ ■ v ■ ".v-/^ 

' : MS.(FAB) m^: 5T2[Mt +11:187 (base p^^ : - : - 

NMR (CDCI3) 5 : 3.01(2H. d. J = 5,6Hz). 4,65(1Hi m), ,5.0^^ 
^- 45 J = 8.2Hz). 5.59(1 H, s), 18.46(1 H. dd. J = 1 .9Hz & 8.1 Hz), 6.66(1 H. d. J = 1 .9Hz), 6.73(1 H. d. J = 8.1 Hz). 7.25- 

7.40(1 5H. m) 

(b) The 3-benzyioxy produce (208 mg) obtained in Example 14-(a) was dissolved in dlmethylfor- 
. ; mamlde, and 126 mg of 4-dimethyiamlnopyrldine, 124 mg of triethylamlne and 148 mg of pivaloyl chloride 

j W6re added. The mixture was stirred with heating at lOO'.C for 35= minutes. After the reaction was over, 

■ ^^ so}- ethyl acetate iand water ..we^^ added.^to th^r/eaction, liquid, and the .organic layer was wa8hed> with a 
saturated sodium chloride solution. The. resulting solution was dried over, anhydrous -magnesfumr sulfate, 
followed by evaporating the solvent. The residue was taken out purified by thin layer chromatography 
[Kiesel gel 60F2S* Art 5744 (Merck), developing solvent: hexane/ethyl acetate* 10/3], and recrystalUzed 
from a mixture of ethyl ether, isopropyl ether and hexane. 
. 55 There resulted 110 mg (yield 45%) of N-benzyloxy-3-(3-benzyloxy-4rplvaloyloxy)phenyl-L-alantne benzyl 
: --■ester, ....= .■. , - 

: IR r max (cm-^): 1755, 1716,. 1509, 1461, 1395, 13$p, 1287, 12^^ 1215, 1188. 1158. 1122. 1056. 
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That is. the drugs of this inventfon. after administration, keep a clinically effective blood level of L-dopa for a 
long period of time without abmpt increase 'or rapid ellniinatid^ of blood level of L^ppa. Further 
bioavailability of the drugs in this irivention is jgood, and it is also^possible to 'decrease the as a 
prodrug, calculated as L-dopa being its parent compound. Still further^ ais^the drugs of this-inw^ have 
very low toxicityr they are extremely usefui for the>xmedical treatment of the ParWnsdn's disease against 
which patiente have to take medicines for a long period of time;^^ ^^^^ >5 ^v^. , . 


-10 


IS 


1 . An t^opa derivative represented fay fdmnfulk tl] 

' " """ ' ' ^ .1; 


"'a. 


ill 


20 


in 


wherein one of R^ and ffi denotes a hydrogen atom and the other denotes a group of formula R-CO- 
V which R denotes an aikyl;%lkenyl; optidhally substituted cycloalkyl. optlonaily substituted pheriyi, optionally 
substituted aralkyl. lower alkoxy or optionally substituted aralkyloxy group, «JfH% ; % ' : , 

and Its-acid -additidri-s^^^ ■ ' " .^iv ..-.j'p-. •. -r;^; . 

2-The lirdopa^disiivafflve^k^ Its add addition sat of cl^^ represented bf 


26, 


t3o: 


^■'-■V^hdreln#lsa^^ cl^im -'"'^"••■V^^^ tl::^- ■:. r.^ 

3. The L^opa derivative and Its acid addition salt df diaim 1 v»Hfl^^^ R Is a iln&ar br iirandfied di-Cig 
alkyl^^Ca-Cis alkenyl, C3-C7 cycloalkyi, phenyl. C7-C12 aralkyl. Ci-Ce alkoxy or Cz-Ca aralkyloxy group 
provWed the cycloalkyi, phenyl, aralkyl or aralkyloxy group may have one or two substituents selected from' 
the group consisting of C1-C4 alkyi and C-C* alkoxy groups and a Haldgeh atom^^^ 
^ 4. The L<lopa derivative and its acid addition salt of claim 3 wherein R Is a branched Ca-Cs alkyI or 
linear C*-c,s alky! grdiipror a Ca-Cc tycloSlkyl giniup which may i>i stibstlitited Witfi c»fe or two C-a alkyI 
groups. 1 * «iNyi 

5. The L-dopa derivative and its acid addition salt of claim 3 wherein R is a branched C3-C5 alkyI group 
or a Ca-Cc cycloalkyi group which may be substituted by one Ci -C* alRyl group. 

6. The L-dopa derivative and its acid addtion salt of claim 5 wherein R is a tert-butyl. cyclopropyl or 1- 
methyteyctopropyl group. r ^ / k kj , 

7. The L-dopa xlerivative and its add aicldltior! salt of claim 6 whei^iri if^ is a tert-butyl group 

8. The L<iopa derivative and Its add addition salt of claim 1 which are 3-(3-hydroxy-4.pivaloyloxy)- 
phenyl-L-alanine. 3-(3-hydroxy.4-cyclopropanecarbonytoxyH>henyK-alanlne. 2-{3-hydroxy.4.(1 -methyl- 
cyclppropanecarbonyl)oxy}phenyl-L-alanine and their add addition salts, 

' A 0wcessvfeivprodacing*e L-dopa derivative represented by 1b^^^^ In claim r or its acid 

addition salt, which comprises reacting L-dopa whlch^ may be protected with an acylating agbnt represented 
by formula [if] vv^ ^;^^^ ^ ^ > 


40 


45 


SO 


55 


R-CO-Q [ilj 
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then removing the protecting group present, and if required, converting the resulting L-dopa derivative of 
formula [I] into its acid addition sait. . - 

2. The process of claim 1 wherein L-dopa is reacted with the acylating agent of formula [11] in the 
presence of at least 1 mol of a base per mot of said L-dopa. 

■5 - ■ -r 


. . - . - • -.^ , '- - 

. ..T' • . . . • : • . . ■■■■■ 

„ . . ' ..V- ., 


20 


30 


35 


40 


■ .* • 45 


50 


55 


17 


BNSOOCiD: <EP_0309a27A1_L> 


EpriDi309 827A1 


4 



TIME (HOUR) 


BNSbOCID: <EP_0309a27A1J_> 


iA - v^EP 0 36i3 :827 A1 



BNsboClb: <EP_03d9aB7A1J_> 



Eurppean:i&tent P^RTIiftL EUROPEAN SEARCH REPORT " " %(^iMtion number 

Q_ which under Rule 45 of the European Patent Convention 8 8 1 i 5 183 

^ ' shall beconsldered.forfhepurp^^ 

prqceedlngs^^as thdiE^ ^ 


DOCUMENTS CONilDEREb 


Category 

1 . Citation of document with Indication, where approprfate^ 
of relevant passages 

Relevant 
todalm 

CLASSIRCATION OF THE 
APPUCATION (lilt, a.4) 


GB-Aj-1 378 419 (LANNACHER'HEIL- 

rULXxiSij vjilLpxlJf 

* Whole document * 

1/9, 
11-19 

C 07 C 101/77 

J\ ox JX «3X/^X3 


US-A-3 939 253 (N*S. BODOR et al.) 
* Whole doctiraent * 

1,9, 
11-19 


; A-, 

US-A^2 868 818 (K. PPISTER et al. ) 
Claim 1 * ; 

1 


A 

■ 1 ■ 

J . ORG . CHEM . , vol . 40 , no . 23 , 
1975; page 3465 

D.S. KEMP et al. : "Peptide Bond 
formation by the prior amine capture 
principle" 

* Whole document * 

■\ ' •/• 




1 

TCCHNICALFIEljS 
SEARC^IEO(lntCI.4) - 



C 07 C 101/00 
A 61 k 31/00 

INCOMPLETE SEARCH 

The Sfit^rch Division considers that the present European patent application does not comply with 

the provisions of the European Patent Convention to such an extent that it Is not possible to carry 

out a meaningful search into the state of the art on the basis of dome of the claims. 

Claims searched com(>letely: 1^19 

Claims searched Incompletely: 

aalms not searched:^ 20722 

Reason for the llmltatlpn off the search: 


Method for treatment of the human 
or animal! body by surgery or therapy 
{ See art . ^ 52 ( 4 ) of the European 
Patent Convention) 




Place of search 

The Hague 


Date of completion of the search 

09-12-1988 


Examiner 
HELPS 


CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant II comt>ihed with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document • • 


T : theory or principle underlying the invention ■■ 
B : earlier patent document but published on» or 

after the filing date 
D : document cited In the application 
L : document cited for other reasons 

.& : member of the same patent family, corresponding 
■ ' • document ■ " : .r- - ■. • 


BNSOOCIO: <EP_0309827A1_L> 


